Sailing for rehabilitation of patients with severe mental disorders: Results of a cross over randomized controlled trial by Carta, M. G. et al.
Send Orders for Reprints to reprints@benthamscience.net 
 Clinical Practice & Epidemiology in Mental Health, 2014, 10, 73-79 73 
 
 1745-0179/14 2014 Bentham Open 
Open Access 
Sailing for Rehabilitation of Patients with Severe Mental Disorders:  
























Department of Public Health and Clinical and Molecular Medicine University of Cagliari and Centro di Psichiatria di 
Consulenza e Psicosomatica AUOC Cagliari, Cagliari, Italy; 
2
Institute de Psychiatry of Federal University of Rio de 
Janeiro (IPUB/UFRJ) 
Abstract: This study set out to evaluate the effectiveness of a sailing and learning-to-sail rehabilitation protocol in a sam-
ple of patients diagnosed with severe mental disorders. The study was a randomized, crossover, waiting-list controlled 
trial, following recruitment in the Departments of Mental Health of South Sardinia. Participants were outpatients diag-
nosed with severe mental disorders, recruited through announcements to the directors of the Departments of Mental 
Health of South Sardinia. Out of the 40 patients enrolled in the study, those exposed to rehabilitation with sailing during a 
series of guided and supervised sea expeditions near the beach of Cagliari (Sardinia), where the aim to explore the marine 
environment while sailing was emphasized, showed a statistically significant improvement of their clinical status (meas-
ured by BPRS) and, as well, of their general functioning (measured by HoNOS Scale) against the control group. The im-
provement was maintained at follow-up for some months only: after 12 months, the patients returned to their baseline val-
ues on the measures of psychopathology and showed a worsening trend of their quality of life. Sailing can represent a sub-
stitute of important experiences that the patients with severe mental disorders miss because of their illness.  
Keywords: Bipolar disorder, quality of life, rehabilitation, sailing, Schizophrenia.  
INTRODUCTION  
Severe mental disorders impact heavily on the life of the 
affected patients and their families, and bear huge direct and 
indirect costs on society at large [1-3]. 
Lost opportunities, such as the early discontinuation of 
school and the deprivation of experiences as a consequence 
of the early onset of a severe mental disorder, negatively 
affect patients’ quality of life [4]. Rehabilitation can improve 
the social outcome of patients, well beyond the effectiveness 
of the prescribed therapeutic interventions [5, 6]. Sports  
activities have often been used as a rehabilitation tool for  
patients with severe psychiatric disorders [7, 8]. Different 
sports can enhance important aspects that are useful in reha-
bilitation, such as improving self-esteem and self-
confidence, participation in group dynamics and improve-
ment of communication skills, best knowledge and aware-
ness of the body [9-11].  
It is well-known that “participation in sailing by people 
with disabilities is widely regarded as having positive out-
comes on self-esteem” and the general health of the partici-
pants [12]. Many anecdotal experiences are reported in the 
literature on the use of sailing in the rehabilitation of dis-
abled people [13] as well in behavioral disorders [14]. A few 
studies have tried to measure this effectiveness by experi-
mental designs of adapted programs of sailing for people  
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with physical disabilities [15]. Learning to sail and sailing 
have been used in the rehabilitation practice of some Public 
Mental Health Centers in Italy (e.g., Genoa and Trieste) with 
people suffering of severe mental disorders, but the effi-
cacy of these programs was never measured. Both the Trieste 
and the Genoa Mental Health Sailing Programs are so popu-
lar that each year they take part in international boat races, in 
particular the “Barcolana Race” in Trieste, where the crew of 
“Matti per la Vela” (Crazy for sailing), composed of patients 
of the Genoa Centre, was accompanied by the internationally 
renowned sailing champion Giovanni Soldini as their skip-
per; while the Trieste Team uses the “Moro di Venezia” sail-
ing ship that raced in the America’s Cup in the past [16]. 
Therefore the assignment of stimulating tasks like sailing to 
achieve higher quality-of-life goals is a well known albeit 
poorly studied practice. In fact so far no studies have been 
carried out with standardized tools and experimental designs 
to measure the potential benefits of a program where sailing 
is the rehabilitation means for patients with severe chronic 
psychiatric disorders. This study was conceived to study how 
much learning to sail and sailing may impact on psycho-
pathological residual symptoms, improve social skills, self-
esteem and the perceived quality of life, with a cross-over 
randomized trial versus placebo, in a group of patients with 
severe chronic mental diseases. During the boat trips for 
practice, organized as a motivation stimulus to keep on sail-
ing, we used a boat equipped with sonar to identify marine 
mammals; the crew was also involved in monitoring the so-
nar. Our intent was in fact to dampen the competitive aspect 
related to learning with a view to participating to races and 
the related stress [17], and emphasize the pleasure of "going 
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to sea". In this case, learning to stay on a boat and sail was 
stimulated by the fact that the patients were working on a 
boat equipped to identify fish and cetaceans in the Gulf of 
Cagliari. 
METHODS  
The data were collected as part of a study aimed at as-
sessing a multi-modal protocol of rehabilitation sponsored 
by the Regional Authority of Sardinia. The board of the 
Planning Center of the Regional Authority of Sardinia as 
well as the Institutional review board of the Università Euro-
pea del Mediterraneo ONLUS approved the study project. 
The study protocol complied with the revisions held in To-
kyo 2004 of the Declaration of Helsinki of 1995. Informed 
consent have been obtained from the invited participants.  
Study Sample and Design  
Design: Randomized, controlled, crossover clinical trial. 
Each subject was randomized to this sequence of treatments: 
a) Adjunctive therapy plus rehabilitation with sailing plus 
current drug treatment (first year) and adjunctive therapy 
with a traditional rehabilitation program (self-help group 
discussion and work therapy) plus current drug treatment 
(second year); or b) adjunctive therapy with the traditional 
rehabilitation program (self-help group discussion and work 
therapy) plus current drug treatment (first year) and adjunc-
tive therapy with rehabilitation with sailing plus current drug 
treatment (second year). The study was run from May 2010 
to October 2010 (6 months of sailing rehabilitation in Group 
A), followed by 6 months of no expeditions in the open sea 
(from November 2010 to April 2011); the crossover was run 
from May 2011 to October 2011 (6 months of sailing reha-
bilitation in Group B). Participants: The sample included 40 
patients with a diagnosis of Schizophrenia, affective psycho-
ses, or severe personality disorders according to ICD10 crite-
ria (WHO 1990). The inclusion criterion was to have been in 
charge of a mental health care network for no less than 2 
years and to have a psychopathological condition in clinical 
remission, with no episodes of crisis in the past four months. 
Patients were recruited through announcements to the direc-
tors of the Departments of Mental Health of South Sardinia 
(Italy) in March and April 2010. The sample was extracted 
from an initial pool of 53 patients: 13 (24.5%) patients were 
excluded because they were not fit to go into the open sea 
since they suffered from severe obesity, motor troubles, or 
seasickness. Patients provided their written informed consent 
to participate. Field operations were conducted in the Gulf of 
Cagliari. Patients were randomized to two groups (A, B) that 
would be exposed to rehabilitation with sailing in the open 
sea in different periods. Randomization was by coin toss, 
and made by two clinicians who did not participate in the 
study. The allocation sequence was kept in sealed envelopes 
until treatments were assigned, which occurred after baseline 
evaluation. The clinical and functional status of patients was 
rated in a day-care center where the patients were exposed to 
the multi-modal rehabilitation treatment. Raters were blind 
to the treatment allocation of the patients as far as rehabilita-
tion with sailing was concerned. However, since patients 
often talked of their experience in the open sea, blinding was 
difficult to preserve.  
Intervention 
The rehabilitation protocol included monthly group meet-
ings, weekly social skills training and leisure sessions on a 
sailing ship, and a cycle of lessons about sea life. The proto-
col included a program of bi-monthly expeditions to the 
open sea on board of a sailing boat. Patients were instructed 
on ship management and on the use of the ship’s hydro-
phone. A hydrophone is a microphone used underwater to 
record or listen to underwater sounds. All submarine sounds 
are captured, and researchers need to detect the different 
sources in order to understand the movements of shoals of 
cetaceans. After each expedition, patients had the opportu-
nity of discussing their impressions and feelings about the 
experience. Each expedition took about 5 hours. During the 
6 months of the open sea expeditions, all patients continued 
to attend the day-care center located next to the port of Ca-
gliari (“Centro di Marina Piccola”), but only those in the 
active group participated in the expeditions and in the lesson 
program that was performed in the same center; the control 
group was involved in a more traditional rehabilitation activ-
ity characterized by self-help groups and group-support work 
in the garden.  
Assessment  
The clinical status of the patients was measured at 
monthly intervals with the Health of the Nation Outcome 
Scale (HoNOS), to assess behavioral problems and disability 
[18, 19], and the 24-item Brief Psychiatric Rating Scale 
(BPRS), to assess general psychopathology [20, 21]. 
Every three months since the baseline patients were also 
evaluated with the “Global Assessment of Functioning” [22]. 
All raters (n = 3) were trained in the administration of the 
assessment tools, and all had minimum two years’ profes-
sional experience with patients diagnosed with severe mental 
disorders. In the sample, intra-class correlation (ICC) coeffi-
cient at baseline for HoNOS was .61 (95% confidence of 
interval: .42 to .77), and it was .87 (.80 to .92) for the BPRS, 
ICC did not change in repeated assessments over time. Test-
retest stability was measured from baseline to 3 months on 
the GAF: ICC was .96 (.94 to .98).  
Statistics  
Data were analyzed with the Statistical Package for So-
cial Science (SPSS) for Windows (Chicago, Illinois60606, 
USA), version 17. Due to the multiple testing the tests have 
been two-tailed; the threshold for significance has been fixed 
at p < .0001; according to Bayesian interpretations of having 
an highest chance of replication [23]. 
Inter-group comparisons of nominal data have been car-
ried out with chi square test, or Fisher’s exact test, if request. 
Sample homogeneity in numerical data were measured 
by means of “t” Student’s tests for mean differences. 
Differences by time have been measured by means of a 
general linear model (GLM) accounting for the repeated ob-
servations. 
Student paired t-test was used to assess differences over 
time on assessment measures at pre-defined time points: 
from baseline to the 6th month (corresponding to the begin-
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ning and end of the rehabilitation with sailing in Group A), 
and from the 12th to the 18th month (corresponding to the 
beginning and end of the rehabilitation with sailing in Group 
B). The reliable change index (RCI) was used to provide a 
standardized score measured as the change in the score of a 
participant from pre-intervention to post-intervention meas-
urement, independent from error measurement. The RCI is a 
measure of significant clinical change [24]. The difference 
between post and pre intervention is divided by the standard 
error of the difference of the two test scores: 
RCI = (x2-x1) / Sdiff. When RCI is found to be greater of 
1.96, the post-test score reflects the real change (Jacobson  
et al. 1984). No data were missing in the database. An inde-
pendent research assistant rechecked a sub-sample of the 
data (20%) after they were entered: the error rate was lower 
than 1%.  
RESULTS 
The sample included 40 patients, 38 males and 2 females, 
with an age range from 23 to 58 years (mean age = 38.5 
years, SD = 9.1). A very limited fraction of patients contin-
ued education after compulsory school, most were unmarried 
with a disability pension, and a large majority of them were 
living with someone else taking care of him/her (Table 1). 
The sample included 23 (57.5%) patients diagnosed with a 
schizophrenia spectrum psychosis, 11 (27.5%) patients diag-
nosed with an affective psychosis (most, n = 6, had bipolar 
disorder co-morbid with alcohol or substance abuse), and 6 
(15%) patients diagnosed with a personality disorder (princi-
pally, borderline personality disorder). 
No statistically significant differences have been found 
between the two groups regarding major socio-demographic 
variables and the clinical measures at baseline but age, with 
the patients in Group B being on average and marginally 
younger than those in Group A (Table 1). Long-term effects 
of the rehabilitation with sailing Group A recorded 2 drop-
outs, one in the second month and the other in the third. 
Group B had 5 dropouts, all occurring in the 13th month 
(one month after the start of the rehabilitation with sailing 
for this group). Dropouts did not differ from the patients who 
stayed in treatment by any of the measures at baseline  
(p > .05 in all comparisons). A repeated ANOVA measure-
ment with a Greenhouse-Geisser correction determined that 
measures of psychopathology underwent statistically signifi-
cant changes over time. Mean HoNOS and BPRS scores 
differed significantly statistically between time points, and 
the changes differed between groups (Table 2). Between-
group differences over time were less evident on the GAF. 
As far as the measure of quality of life is concerned, differ-
ences between groups over time were evident for the physi-
cal and social areas, and less evident for the psychological 
and environmental areas (Table 2). Comparisons at the pre-
defined time points showed that changes over time were 
congruent with an effect of the rehabilitation with sailing, 
with improvement on the HoNOS and the BPRS in the 
groups in coincidence with the expeditions in the open sea, 
and no changes when there were no expeditions (Fig. 1). 
Differences across the period of exposition to the rehabilita-
tion with sailing were more evident in Group B as far as 
symptoms and social functioning were concerned, and in 
Group A concerning quality of life. 15 patients out of 18 
(83%) in Group A showed RCI on the HoNOS, versus 3 out 
of 20 (15%) in Group B at the end of the first year  
(
2
 = 15.11, df = 1, p < .0001). The proportion reversed in 
the second year: 2 patients out of 18 (11%) vs 14 out of 15 
(93%) in the second year (
2
 = 18.97, df = 1, p < .0001). Pa-
tients with RCI on the BPRS were 16 out of 18 (89%) in 
Group A and 2 out of 20 (10%) in Group B after the first 
year (
2
 = 20.59, df = 1, p < .0001); they were 2 out of 18 
(11%) in Group A and 15 out of 15 (100%) in Group B at the 
end of the second year (
2
 = 22.44, df = 1, p < .0001). Con-
cerning the GAF, RCI for improvement was observed in 13 
out of 18 (72%) patients in Group A and in no Group B pa-
tient (
2
 = 18.86, df = 1, p < .0001) at the end of the first 
year; and in 6 out of 18 (33%) in Group A and in 15 out of 
15 (100%) in Group B at the end of the second year  
(
2
 = 12.96, df = 1, p < .0001). The benefit of the rehabilita-
tion with sailing did not persist at follow-up (see Fig. 1). In 
Group A, this was observed 6 months after the end of the 
rehabilitation with sailing through the scores on the HoNOS, 
the BPRS, and the GAF. The 6-month follow-up after termi-
nation of rehabilitation with sailing in Group B was not as-
sessed because the study was not allocated funds to complete 
the second phase of the cross-over trial.  
DISCUSSION  
The patients exposed to “rehabilitation with sailing” dur-
ing a series of guided and supervised sea expeditions near 
the beach of Cagliari (Sardinia), showed a statistically sig-
nificant improvement of their clinical status and of their gen-
eral functioning. The improvement was maintained at fol-
low-up for some months only: after 12 months the patients 
returned to their baseline values on pretty all measures of 
psychopathology, and showed a trend for a worsening of 
social functioning. Overall, the patients with severe mental 
disorders who received rehabilitation with sailing as an ad-
junctive treatment to a multi-modal protocol of rehabilitation 
showed a psychopathological improvement on both the 
BPRS and the HoNOS. Global functionality as measured by 
the GAF also improved. Controls with pharmacotherapy and 
traditional rehabilitation programs did not improve their 
BPRS, HoNOS, or GAF scores during the experimental pe-
riod of the crossover trial. Thus rehabilitation with sailing 
seems a good adjunctive treatment of patients with severe 
mental disorders, but the improvement is limited to the pe-
riod of exposition. Although sailing is thought useful in im-
proving the self-esteem and general health of the participants 
with physical disabilities and behavioral disorders [12, 14], 
to our knowledge this is the first study that used randomized 
controlled cross-over and standardized measures of outcome 
to evaluate the effectiveness of a rehabilitation period on a 
sailing boat for people with serious mental problems. Al-
though the data are to be considered preliminary, given the 
small sample used, and need therefore to be confirmed, they 
look very promising especially when compared with other 
rehabilitation programs. It should be underlined that at the 
same time as this study, our group had been following for 
about a year a cohort of 300 users of the public mental health 
services in Sardinia, this cohort having similar clinical char-
acteristics to the sample of this study [14]. In this study the 
HoNOS score did not improve in most patients of the centers 
participating in the study during the 12-month follow-up, 
with the sole exception of the patients of those centers that 
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Table 1.  Baseline socio-demographic and clinical characteristics of the patients enrolled in the study.  
All data: no. (%) or mean (SD) median 
Group A 
n = 20 
Group B 












Chi-Square = 0.52, df = 1, p = .46 

























Chi-Square = 0.00, df = 1, p = 1.00 
Living condition  
Living alone 








Chi-Square = 0.00, df = 1, p = 1.00 



























Chi-Square = 2.57, df = 2, p = .27 
Clinical variables    
HoNOS 21.9 (7.6) 20 21.2 (6.27) 18 t = .34, df = 38, p = .73 
BPRS 50.4 (21.3) 46 53.9 (14.1) 54 t = – .60, df = 38, p = .55 
GAF 49.5 (16.3) 53 54.9 (7.8) 51 t = – 1.33, df = 38, p = .19 
Group A refers to the group that participated in the dolphin-finding expeditions in the first year of the study; Group B is the group that participated in the dolphin-finding expeditions 
in the second year of the study, and served as a control group of Group A. 
 
Table 2.  Changes over time in measures of psychopathology, social functioning and quality of life.  
 Changes over time 
Between group  
differences over time 









Group A: 2.0 (95% CI = 0.9 to 3.0) 
Paired t = 4.06, df = 17, p = .001 
Group A: – 0.7 (95% CI = – 2.3 to 0.7) 
Paired t = – 1.08, df = 17, p = .29 
HoNOS 
F(2.76, 14) = 11.60,  
p < .0001 
F(2.76, 14) = 17.65,  
p < .0001 
Group B: – 0.8 (95% CI = – 1.6 to – 0.1) 
Paired t = – 2.30, df = 14, p = .03 
Group B: 9.2 (95% CI = 6.4 to 11.9) 
Paired t = 7.24, df = 14, p < .0001 
Group A: 4.9 (95% CI = 2.8 to 7.0) 
Paired t = 4.93, df = 17, p < .0001 
Group A: –0.11 (95% CI = – 1.5 to 1.3) 
Paired t = –0.16, df = 17, p = .87 
BPRS 
F(2.05, 14) = 8.45,  
p < .0001 
F(2.76, 14) = 13.95,  
p < .0001 Group B: – 0.4 (95% CI = – 1.2 to 0.3) 
Paired t = – 1.25, df = 19, p = .22 
Group B: 12.0 (95% CI = 8.2 to 15.8) 
Paired t = 6.77, df = 14, p < .0001 
Group A: – 6.3 (95% CI = – 9.9 to – 2.6) 
Paired t = – 3.66, df = 17, p = .002 
Group A: – 1.4 (95% CI = – 3.3 to 0.5) 
Paired t = – 1.54, df = 17, p = .14 
GAF 
F(2.98, 6) = 8.07,  
p < .0001 
F(2.98, 6) = 5.08,  
p = .003 Group B: 0.3 (95% CI = – 0.2 to 0.7) 
Paired t = 1.09, df = 19, p = .28 
Group B: – 8.2 (95% CI = – 10.9 to – 5.4) 
Paired t = – 6.33, df = 14, p < .0001 
In group A patients sailed from the 1st month to the 6th month 
In group B patients sailed from the 12th month to the 18th month 
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Fig. (1). Distribution of scores on the BPRS, HoNOS and GAF over time, by group. 
 
had hired more staff. However these exceptions related to 
two small towns that, at the beginning of the study, showed 
patients with the worst scores, probably because of their lim-
ited human resources. In this study, the HoNOS score im-
proves only in the six months following the intervention. 
This suggests a general confirmation that a longer rehabilita-
tion activity may significantly improve the outcome. The last 
follow-up study did not show any improvement in the sever-
ity of the symptoms over time; in fact no statistically signifi-
cant changes were shown in the CGI score [25] measuring 
clinical severity. Routine care activities may improve the 
scores of the scales relating to disability, but do not seem to 
affect the patient's symptoms, while a special program like 
sailing does. In this study also the BPRS score measuring 
psychopathology was shown to improve in the experimental 
group against the control group. More interesting observa-
tions about the outcome were also obtained comparing the 
results of a group of patients who were following a special 
job placement project in the field of renewable energy [26]. 
In the three-month follow-up of this trial, the comparison 
between the subjects who were in the employment project 
and the control subjects in routine rehabilitation programs, 
revealed an improvement in HoNOS total score in both 
groups with non-significant differences between groups over 
time. Greater improvement was shown only in the HoNOS 
"impairment" scale for the people in the job program. How-
ever when comparing subjects in the work placement pro-
gram with a control group that was on drugs only (without 
any rehabilitation program), both groups showed an im-
provement in the HoNOS total score, with a greater im-
provement in the job placement group. On the contrary, in 
this study the Honos total score improved significantly in the 
sailing group against the group with rehabilitation routine 
activity. This might suggest some benefits in terms of moti-
vation and rehabilitation generated by a sailing project. It 
should however be pointed out first that this study had a 
longer duration (six months versus three months), and sec-
ondly, that an employment project in a competitive environ-
ment may lead to higher long-term results since it gives pa-
tients an active work task. The two approaches could become 
complementary if the design of the sailing project is con-
firmed to have a greater potential to stimulate motivation and 
autonomy. Unlike a workplace study, the present study did 
not analyze specifically which aspects of the HoNOS scale 
had improved and did not make any comparison with pa-
tients receiving routine drug treatment without rehabilitation 
activities. In the light of the findings of the study on work 
inclusion, this type of analysis might be of interest. A new 
approach to the concept of recovery from schizophrenia and 
other serious mental illnesses is pushing clinicians and reha-
bilitation professionals to a more optimistic attitude that in-
volves more patients in rehabilitation pathways [27-29]. This 
approach sees recovery more like a customized path, rather 
than the outcome of a rigid and pre-packaged rehabilitation 
plan. That is, a project that can give hope, help create an 
affective base and achieve safe, supportive relationships, 
empowerment, social inclusion, coping skills [30, 31]. The 
recovery of a solid sense of self (that the psychotic disorder 
has broken or destroyed) has been proposed as the main ele-
ment of this approach [32]. It has been suggested that the 
process of creating a positive sense of the self can be facili-
tated by experiences of interpersonal acceptance, mutuality, 
a sense of belonging to a social group, by developing skills 
and compete with tasks that one cannot gradually solve [33-
35]. It is easily understood that to know how to hang the sail 
offers elements that may facilitate the recovery path; for ex-
ample, working in a team with experts stimulates a sense of 
belonging and helps people learn interesting things; it is also 
linked to a new sense of autonomy and freedom (sail to the 
sea) in an environment full of new and unusual stimuli (the 
sound of marine mammals and fish). In fact an item that may 
have enhanced motivation, and therefore cannot be general-
ized to all studies on the use of sailing in rehabilitation, is the 
care given by this program to the aspects of going by boat to 
explore the marine and underwater life. The intervention 
described in this study is of a complex type indeed. What are 
the real, effective factors in the complex intervention ana-
lyzed in this study is hard to understand, as is the possibility 
to use a single factor alone. It should be pointed out that the 
program involved multiple new experiences for the subjects, 
such as governing a boat, experiencing community life on 
the boat, scanning for dolphins, learning how to use hydro-
phones, and others. Some concern was raised on the cost of 
similar programs and on the possibility to generalize them, 
since the same criticism was previously raised against simi-
lar studies in the form of cruises by boat organized to experi-
ence closeness with cetaceans [36]. The overall cost of this 



































































































































Start of the second year
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were inclusive of the boat costs; of two full-time two-year 
grants, one assigned to a skipper researcher and the other to a 
rehabilitation therapist researcher; of 2 part-time assistant 
experts, an aid skipper and a psychologist; and of the insur-
ance costs for the patients and the researchers. Overall, the 
cost was around 3,000 Euro per patient. The expected cost 
without the experimental design is about 30% of the above-
rated amount, because no control group support would be 
required, as would not the measurement of the intervention 
with research tools and the preparation of the intervention – 
i.e., to process data in autumn and winter. The expected cost 
of the intervention without any research design in the actual 
health-care setting would be around 800 Euro per patient. 
Generally, this study seems to suggest the need to identify 
motivating objectives to pique and support rehabilitation 
programs, and to improve the quality of life in people suffer-
ing from severe psychiatric disorders. In this sense a capti-
vating experience may interrupt the evolution to chronicity, 
which is sometimes favored by the scarcity of stimuli and 
impaired quality of life [37, 38] 
LIMITATIONS  
One of the limits of this study is the small sample size, 
but the crossover model has some advantages against a lon-
gitudinal non-crossover model [39]. Mainly because in a 
crossover study each subject serves as his own control, thus 
the influence of confounding factors is smaller than in a lon-
gitudinal model. Also must consider that crossover designs 
are powerfully efficient and therefore require a fewer sample 
size than longitudinal designs [39]. Thus the design partially 
counteracts the limit of sample size. Several additional limi-
tations must be borne in mind. Since this was a pilot study, 
the sample was small, so no multivariate analysis could be 
carried out. The assessors did not remain blind to the treat-
ment status of the participants, because patients talked en-
thusiastically about their experience. Moreover, patients 
might have described themselves more favorably in the pe-
riod of expeditions to avoid being withdrawn from the study 
because of relapse into an active episode of their illness.  
CONCLUSION  
This is the first study to show that rehabilitation with 
sailing may improve the clinical status of patients diagnosed 
with severe mental disorders, and impact positively on their 
global functioning and quality of life as well. In all likeli-
hood, a program grounded on learning how to govern a sail-
ing vessel might be interesting enough and capture the atten-
tion of the patients to favor greater effectiveness of standard 
rehabilitation protocols, but this should be specifically 
tested. 
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